Amelioration of hypoxic and hypoglycemic damage to cerebral endothelial cells. Effects of heat shock pretreatment.
Induction of the 70 kDa heat shock protein (HSP70) by hypoxia and/or hypoglycemia and the effects of prior heat shock on injury owing to hypoxia and/or hypoglycemia were studied in rat cerebral endothelial cells. Hypoxia and/or hypoglycemia treatment resulted in increased expression of HSP70 only when such treatment was sufficient to cause detectable injury and when the initial treatment was followed by exposure of the cells to 24 h of normoxia and normoglycemia. Heat shock induced 24 h prior to treatment with 48 h of hypoxia slightly reduced endothelial cell damage as measured by fraction of lactate dehydrogenase release (10% decrease in injury). There was a more dramatic effect of prior heat shock on the moderate damage produced by 12 h of combined hypoxia and hypoglycemia (45% decrease), whereas the severe damage produced by 24 h of hypoxia and hypoglycemia was decreased by prior heat shock by only 16%. These results indicate that the hypoxia and hypoglycemia occurring in conjunction with ischemia are more likely to result in heat shock protein expression when there is injury to the tissue. Furthermore, heat shock protects cerebral endothelial cells from hypoxia and hypoglycemia either by slowing the initial development of injury or by delaying the onset of injury.